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Ultrasonic-assisted extraction and determination of polysaccharide in
Pteridium aquilinum and preliminary study of pharmacological activities
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Abstract: To optimize the extraction condition for the polysaccharide from Preridium aquilinum and the pharmacological activ-
ities of polysaccharide were investigated in the study. The method of ultrasonic-assisted extraction was used,and on the basis
of single factor test,the solid-liquid.ratio, extraction times, extraction time and ultrasonic power were selected for the four-fac-
tor to target the influence’as the yield of polysaccharide. Design expect 10. 0 software was employed to analyze the test data
and the response surface method (RSM) was applied to optimize the extraction conditions. Additionally the pharmacological
activities of on towiradicals such as lymphocyte and colon cancer (HCT-8) cells proliferation were subsequently analyzed.
The results suggested that optimum extraction consisted of a ration of the powder to reagent of 36.2: 1 and extraction times of
4 and extraction,time of 43z 1 min each time with the ultrasonic powder of 240 W. The extraction yield of polysaccharide from
P. aquilinum reached t0 8. 60 % . The sequence of factors that worked on the extraction rate of polysaccharide was as follows
solid-liquid ratio > lextraction times > extraction time > ultrasonic power. Moreover, the pharmacological activities experi-
ment showed that polysaccharide extracted from P. aquilinum exhibited stronger activities to enhance hematopoiesis and inhib-
iting the HCT-8 cells growth.
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Table 1  Design and results of central composite experiment
WORLLE RELUEL IR A ) TR Yleliﬁ%yﬁiﬁiﬁi)( % )
IS (X)) (X) (X3) (Xy)
No. Liquid /solid ratio  Extraction times Extraction time Ultrasonic power . .
e (o R W R

1 -1 0 =1 0 6.185 6.130
2 -1 0 1 0 7.195 6.785
3 1 0 0 -1 5.630 6.040
4 1 0 0 1 5.375 5.640
5 0 0 0 0 8.240 8.260
6 0 0 0 0 8.155 8.260
7 0 -1 -1 0 4.970 5.105
8 0 0 1 1 5.820 5.530
9 -1 -1 0 0 5.925 5.790
10 1 0 -1 0 7.490 7.355
11 0 0 -1 1 4.445 4.565
12 1 0 1 0 8.460 7.970
13 0 1 0 1 5.075 4.930
14 0 -1 0 1 4.115 3.745
15 -1 1 0 0 5.660 5.500
16 0 0 1 1 5.905 5.730
17 0 0 0 0 8.270 8.260
18 0 0 0 0 8.425 8.260
19 0 -1 1 0 5.300 6.085
20 -1 0 0 -1 4.310 4.765
21 -1 0 0 1 4.205 4.510
22 0 -1 0 -1 4.205 3.805
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2:5% 1( Continued Tab. 1)

WORH R EARHN e )
ey 5 (Xp) (Xy) (X3) (Xy) )
No. Liquizi n: Z;l;)i ratio Extrac(li::r)l times Extrz(lc;liio:) time Ultras;}r&/c) power Sl T
Test value Predictive value

23 0 1 0 -1 5.700 5.525
24 0 1 -1 0 6.970 6.905
25 1 -1 0 0 5.260 5.250
26 0 1 1 0 6.610 7.195
27 0 0 -1 -1 5.425 5.425
28 1 1 0 0 8.485 8.450
29 0 0 0 0 8.200 8.260
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Table 2 'Variance analysis of regression model

SEIT N SS

Ik S Fr g DR 7 s F i P Lt
Source of deviations df Mean quare F value P value Significant
i Model 58.334 14 4.167 23.199 0.001 * ok
X, 4.344 1 4.344 24.186 0.001 ® ok
X, 6.344 1 6.344 35.320 0.001 ® %
X; 1.207 1 1.207 6.717 0.021 S
Xy 0.323 1 0.323 1.801 0.201
XX, 3.045 1 3.045 16.954 0.001 ® ok
X X5 0.001 1 0.001 0.002 0.963
X, Xy 0.006 1 0.006 0.031 0.862
X, X5 0.119 1 0.119 0.663 0.429
X, X, 0.072 1 0.072 0.398 0.538
X;X, 0.284 1 0.284 1.579 0.230
X3 2.628 1 2.628 14.631 0.002 ® ok
X3 12.257 1 12.257 68.242 0.001 w ok
X3 2.050 1 2.050 11.412 0.005 S
X3 36. 827 1 36.827 205.042 0.001 ® ok
7% 2% Residual error 2.515 14 0.180
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2142 2 ( Continued Tab.2)
K75 1SS

KRR i s fi il DF 345 M F i P i Lt
Source quare s df Mean quare F value P value Significant
of deviations
S48l Lack of fit 2.472 10 0.247 23.361 0.004 % %
P72 Error 0.042 4 0.011
AR5 Cor total 60. 848 28
TR f 8 R e 2R AR AL P E R AL
Adjust of model determination coefficient Model determination coefficient
R;=0.9174 R>=0.958 7

TE: " 7Ea=0.05 K BB, " " FRTE a=0.01 KV EHREE,

Note: * Indicates significant at a =0.05 level, * * Indicates extremely significant at a =0.01 level.

2.2.2 S ARG R S &AL AT T W SO (L0 R, 4 g o i 4 Sl L), SRt A 4
N T HEE MR AR SRR R AP A2 B o G R R E A, B

SN 22 DU DR 2RSS B P B T A (TS ) b e v 8 o AT I 5 e o7 1T ) B AT 2 s — 4 Tit

5 AL, T R BEE A R AR A BRI R S R U R

3

LR ;
The extraction yield of polysaccharide(%) —

o
0

EZiEAEEES
The extraction yield of polysaccharide(%)

37
T

—— 1720 A ) o .\\35\\\\.‘/'2‘5 "
X, BREH (0 XSTOR mig) SRR ] (min) 30720 X,URH (mL/g)

Extractiontimes Liquid /solid ratio Extractiontime Liquid/solid ratio

EZ et RS
The extraction yield of polysaccharide(%)
[EERIEERS
The extraction yield of polysaccharide(%)

° 40 Py e
26/ 1 459 4
2307 4 = w39 o~ 2
XABETE 2200 T2 gy (mUg) X R AR A 301 NERAHE (0
Ultrasonic power (W) Liquid /solid ratio Extraction time (min) Extraction times
s 5-6 _

0w \©
1
\

EZ {IbEEE RS
B2 ifa e R
The extraction yield of polysaccharide(%
So S

The extraction yield of polysaccharide(%)

=

270% s

2603 1 2

19

: gﬁozsgn 45
S 2 4053({ . g

XEEE 20T posimy () (OBEIE 20650 @R

Ulf}a’sonicpowcr(W) one trasonic power (W) L N
Extractiontimes Extraction time (min)

BES5 MERZEERX S HERIE A9 IE R E

Fig. 5 Response surface plots showing the cross interaction among four factors on extraction rate of polysaccharide
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Table 3  Comparison of simulation and optimized experimental results

2 PR SRR HU R AR
7 Test of yield polysaccharide Mean of Yield polysaccharide Predictive of yield polysaccharide
No.
(%) (%) (%)
1 8.53 8.60 8.72
2 8.62 - -
8.65 - -
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